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INTRODUCTION
Anthropogenic influences have altered global landscapes 
considerably throughout the past two centuries, resulting in 
the decline of natural land cover types (Turner & Meyer 
1994). Conversely, land cover types such as cropland and 
urban areas that are derived from human activities have 
experienced vast expansion. This landscape transition has 
serious implications for ecosystem services (Felipe-Lucia et 
al. 2020). To mitigate the loss of these services, it is necessary 
to maintain ecological integrity within these 
anthropogenically-influenced systems. Being able to support 
high biodiversity is an indicator of well-functioning 
ecosystems, thus quantifying biodiversity and assessing its 
contributing factors can be useful for developing management 
strategies in artificial environments (Sandifer et al. 2015). 
To gain insight on potential management strategies that foster 
biodiversity, our study examined the connection between 
avian diversity and several environmental factors within urban 
ecosystems. Our goal was to use a modeling approach to 
determine which of these urban environmental factors best 
predicted diversity.  This would allow for targeted 
management that manipulates the most influential diversity 
drivers to maximize management efficiency.
RESEARCH OBJECTIVE
Assess the relationship between avian diversity and 
environmental factors.
Figure 3. Map of study area.
STUDY AREA & METHODS
Our study was conducted within an urban residential district in Louisville, 
KY. We used random systematic sampling to collect data at sites (n = 140; 
Figure 2). At each site, we collected avian diversity data, small-scale 
vegetation data (50m buffer), and large-scale GIS data (250m buffer). Data 
was collected during the summer of 2019 and 2020, and sampling methods 
are described below:
• Avian – Species and abundance data was collected using point counts 
protocol at each site (Ralph et al. 1994). 
• Small-scale Vegetation – Tree and shrub data were collected in a 50m 
buffer around each bird count point. 
• Large-scale GIS –ArcGIS was used to establish 250m buffers around each 
bird count point and several mean vegetation metrics were calculated from 
remote sensing data including biomass, canopy cover, leaf-area, leaf-area 
index, and normalized difference vegetation index as well as distance to 
nearest park (>1𝑘𝑚2).
Figure 1. American Robin (T. 
migratorius) is one of the most 
prevalent species found on counts.
Figure 4. Using a rangefinder to calculate 
tree height components.
ANALYSES
We used 3 diversity metrics to quantify diversity: Species Richness, Shannon
Index, and Simpson Index. We built models using each diversity metric as
response variable with small and large-scale environmental variables as
explanatory variables. After removing colinear parameters, we tested 29
models for each diversity metric using Akaike Information Criterion with a
correction for small sample sizes. For simplicity, we present our top model.
However, in the future top models (∆AICc < 2) will be model averaged.
Figure 2. Typical urban 
residential setting of bird point 
counts within study area.
RESULTS AND DISCUSSION
Sites with greater mean-leaf area indices and those within close
proximity to parks had greater avian diversity. Additionally, there was
a negative relationship, albeit relatively weak, between evergreen
shrub density and species richness. Thus, planting fewer evergreen
shrubs and implementing more green spaces such as parks and
planting native trees with high leaf-area values (e.g. genus Quercus,
Acer, and Malus; Spurlock et al. 2001) could prove beneficial for
urban biodiversity.
Figure 6. Graphs to the left are 
for Shannon Diversity indices 
only as the relationships were 
similar for Shannon and 
Simpson diversity indices. 
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2. Leaf Area Index estimation. Source: http://www.slideshare.net/hayabranko/36-
lecture-presentation-16973941 (Pearson Education, Inc., 2013)
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Figure 5. Leaf-area Index can 
be described as the total leaf 
area per unit of ground area.
